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Motivated by the study of deterministic local majority polling game by Peleg et al.,
this article investigates a repetitive probabilistic local majority polling game on a finite
graph by formulating it as a Markov chain.
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$\Gamma(n)$ $=$ $\{i\in V:\{i, n\}\in E\}\cup\{n\}$
$N_{\xi}(n, \epsilon)$ $=$ $|\{i\in V : \xi_{i}=\epsilon, i\in\Gamma(n)\}|$ for $\epsilon\in\{0,1\}$
$\Gamma(n)$ $n$ 1- ( $n$ 1
$n$ ) $N_{\xi}(n, \epsilon)$ $\xi\in---$ $n$ $\epsilon$
2.1 ( ) $\xi=(\xi_{1}, \xi_{2}, \cdots, \xi|V|)\in---$ $\eta=(\eta_{1}, \eta_{2}, \cdots, \eta|V|)\in$
$—$ ( ) $\xi_{i}$ $\eta_{i}$ ’ $q_{\xi}(i, \eta_{i})$




$\prod_{i\in V}q_{\xi}(i, \eta i)$ ( $=t_{\xi,\eta}$ )
21 $t_{\xi,\eta}$ : $t_{\xi,\eta}\geq 0$ , $\Sigma_{\eta\in_{-}^{-}}-t_{\xi},=1\eta$
$- t_{\xi_{:}\eta}$ $t_{\xi,\eta}$ Markov :
$(\Omega, P)$ $\Omega=-^{\mathrm{N}\cup}--\{0\}\ni\xi^{arrow}=(\xi^{0}, \xi^{1}, \cdots)$ $\xi^{n}\in$ , $n=0,1,$ $*\cdot$ ,
$—$- $\{X_{n}\}_{n=0},1,\cdots$ $X_{n}(\xi)arrow=\xi^{n}$ 21
$t_{\xi,\eta}= \prod_{i\in V}q_{\xi}(.i, \eta i)=P(X_{n+}1=\eta|X_{n}=\xi)$
Markov
. 2.1 3
$\Xi=$ {(000), (001), (010), (011), (100), (101), (110), (111)}
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$G$ Markov
3.1 (i) $0$ 1 $0$
(ii) $0$ ‘ 1 $\xi\in-=\underline{\underline{\wedge}}---\backslash$ { $0$ 1 }
310 1 $\xi\in-\underline{\underline{\wedge}}$ $\eta\in---$ $d(\xi, \eta)=1$ $\xi$ $\eta$
$d$ ?J $d( \xi, \eta)=\sum_{i}\in V|\xi_{i^{-}}\eta_{i}|$
31 –
3.1 (i) (ii)
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$\xi$ $0$ $p\xi$ $\mathrm{p}=$ (P\xi )\xi \in
32
$T\mathrm{p}=\tilde{\mathrm{p}}$ (1)
22 A,B $\mathrm{N}/2$ A $\mathrm{B}$ 1
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32 $\xi$ $0$ 4 :






(LHS) $=$ $\sum$ . . .
$\eta_{1}\in\{0,1\}$
$\sum_{\eta_{\mathrm{I}V1^{\in\{0,1\}}}}(_{i\in V\backslash \{\}}\prod_{1}\frac{N_{\xi}(i,\eta_{i})}{|\Gamma(i)|}\mathrm{I}\frac{N_{\xi}(1,\eta_{1})}{|\Gamma(1)|}\sum_{j\in V\backslash \mathrm{f}1\}\eta J^{-}-0}|\mathrm{r}(j)|$
$=$ $( \frac{N_{\xi}(1,1)}{|\mathrm{r}(1)|})\sum_{\eta_{2\in}\{01\}}$
,
$\cdot$ .. $\eta_{|V|}\in\sum_{\{0,.1\}}(\prod_{i\in V\backslash \{1\}}\frac{N_{\xi}(i,\eta_{i})}{|\mathrm{r}(i)|})j\in V\backslash \{\}\eta_{j}=0|\sum_{1}\Gamma(j)|$




$\sum_{\eta_{\mathrm{I}V|\in}\{0,1\}}(_{i\in V\backslash \{\}}.\prod_{1}\frac{N_{\xi}(i,\eta_{i})}{|\mathrm{r}(i)|}\mathrm{I}(_{j\in V}\{\sum_{\backslash 1\}\eta j=1}|\mathrm{r}(j)|)$
$+$
$N_{\xi}(1,0) \sum_{0\eta 2\in\{1\}},\cdot$
.. $\eta_{|V|\in\{1\}}\sum_{0},(_{i\in V\backslash \{\}}\prod_{1}\frac{N_{\xi}(i,\eta_{i})}{|\Gamma(i)|}\mathrm{I}$
2.1
$\sum_{\eta_{2\in\{\}}01},\cdot$




$= \sum_{i\in V}N_{\xi}(i, 0)=\sum_{\xi_{i}=0}|\Gamma(i)|$
1
32 [7]
32 ( $\xi$ )
$\delta_{\xi}=(0, \cdots, 0,1, 0, \cdots, 0\xi)$
$\{\xi\}$ Dirac
$\lim_{karrow\infty}\delta_{\xi}T^{k}=(p\xi 0\backslash \mathrm{R}\text{ }, 0, \cdots, 0, ]-p_{\xi})$
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6 $\dot{\mathrm{Q}}$ Perron-Frobenius ([10] ) $D(\theta, \theta^{n})$
5 32
6 ( ) $\leq\sum_{n}D(\theta, \theta^{n})$ Markov ‘
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